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Grade Level: K–12 (Ages 5–18)
Technology: Internet/Web
Standards: NETS•T V (www.iste.org/
standards)
How might this definition be un-
derstood and applied if we consider
teachers to be the learners, and teach-
ers’ classrooms to be the real-world
contexts in which they learn? In that
case, “relevant and interesting” learning
for us as teachers would happen when
we “explore, discover, discuss, and
meaningfully construct concepts and
relationships” directly related to our
professional practice. If professional de-
velopment is understood to be teachers’
professional learning, then authentic
professional development occurs when
we actively learn—and reflect on that
learning, both individually and collab-
oratively—as we teach.
What might characterize authentic
learning for teachers—especially as it
applies to using Internet tools and re-
sources in the classroom? A series of re-
search studies we have been doing pro-
vides some interesting insights into and
potential answers to this question.
What We Are Learning
With our most recent study, we’re ex-
ploring authentic learning for teachers
by asking, “What do teachers learn as
they help their students learn with
Internet tools and resources?”
Our research is showing that teach-
ers participating in curriculum-based
online activities created for and with
their students report authentic profes-
sional development to a considerable
degree. This professional learning
emerges naturally from incorporating
use of Internet tools and resources in
the classroom. What do teachers learn,
and who learns what? An online survey
we conducted during the 2001–02 aca-
demic year with a diverse sample of 336
Internet-using K–12 teacher volunteers
from 30 countries suggests interesting
answers to these questions.
“Authentic learning”—
as educators, we’ve thought about what
it is, how to help it happen, and how
best to assess it for many years. What is
it? According to a definition from the
Visible Knowledge Project,
Authentic learning allows stu-
dents to explore, discover, discuss,
and meaningfully construct con-
cepts and relationships in con-
texts that involve real-world prob-
lems and projects that are relevant
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Mining the Internet
Previous studies have uncovered
and documented noteworthy profes-
sional learning occurring for teachers
who helped their students participate
in curriculum-based telementoring
(McGee, 1997; McGee, 1998). Addi-
tional multiple case research (Abbott,
2000) showed that such professional,
albeit incidental, learning occurs for
teachers whose students are participat-
ing in a wide range of online learning
project formats beyond telementor-
ing—those supported by online K–12
efforts such as KIDLINK, iEARN,
and ThinkQuest. (Editor’s note: See
Resources at the end of this article
for Web addresses.)
To see whether what was discover-
ed in these three different in-depth
studies applies to the larger population
of Internet-using teachers, we con-
structed, tested, and administered an
80-question Web-based survey instru-
ment, most of the items for which
spring from results of our earlier, case-
based research studies. The initial re-
sults of this survey study are reported
below.
Taken together, the survey partici-
pants’ responses provide an emerging
profile of the “online K–12 teacher”—
the teacher who has, at this time, elect-
ed to help students use Internet tools
and resources as part of curriculum-
based learning. Understanding online
teachers’ characteristics and how they
depict their professional learning dem-
onstrates the power and accessibility
of authentic professional development
when the Internet is integrated into
students’ learning experiences.
An Emerging Profile
Our respondents were fairly typical of
the general teaching population in their
demographic characteristics. Of the
336 respondents, 76% were female
and 24% were male. Their ages ranged
from 23 to 68, with a median age of
47. Of the respondents, 80% live and
work in the United States, 7% in
Canada, and 13% in countries out-
side of North America. The sample
included teachers from 30 countries
with a range of years of teaching ex-
perience—1–39 years—and a median
of 15 years of professional service in
education.
Access to the Internet varies con-
siderably in their classrooms. From
the sample, 35% had 1–6 computers
available in rooms used for instruction.
Only 10% had just a single computer
available for teaching. The range of
student-accessible computers that the
teachers reported, though, was quite
large at 1–500.
The teachers’ instructional use fo-
cuses largely on the Web and e-mail.
Ninety-four percent help their students
use Web pages that others create, 83%
ask their students to use e-mail, and
71% help their students create their
own Web pages as part of curriculum-
based learning. Other online tools were
less popular, with only 36%, 20%, and




Of the sample, 95% indicated that
they have Internet access at home.
About half (51%) do most of the work
related to instructional telecomputing
at home, 47% do it at school, and 2%
do it elsewhere. Also, 82.5% said they
learned to incorporate the use of online
resources for student learning largely on
their own, without formal or specific
training in how to do so. Yet, they ap-
pear to be willing and able to reach out
to other teachers—93% said they regu-
larly help other teachers learn how to
incorporate online resources into teach-
ing practices.
They consider themselves to be very
innovative (Rogers, 1995). A standard-
ized “Measurement of Innovativeness
Scale” (Hurt, Joseph, & Cook, 1977)
was included in the survey. Possible
scores on this scale are 20–140, with
higher scores indicating more self-re-
ported innovativeness. Our sample’s
range of scores was 76–140, with a rela-
tively high mean score of 121.
In a hypothetically “normal” popula-
tion, using Rogers’ (1995) innovator
categories, the survey’s respondents
would be labeled as follows:
2% “innovators,” the very first people
in a group to adopt an innovation.
Other innovator categories identify,
sequentially, those group members
who adopt the same innovation later
than their more innovative peers.
14% “early adopters,” who adopt after
the innovators, but before those la-





Our study sample was considerably
skewed toward innovators and early
adopters of Internet tools and resources
in the classroom—which makes sense,
because incorporating use of online
tools and resources into curriculum-
based learning and teaching is not yet
done consistently across K–12 class-
rooms. The following percentages illus-
trate just how different our sample was
in terms of innovativeness:
“… relevant and interesting” learning for us as teachers
would happen when we “explore, discover, discuss, and
meaningfully construct concepts and relationships”
directly related to our professional practice.
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67% of our sample were “innovators”
32% were “early adopters”
1% were members of the “early majority”
None identified themselves as “late
majority” or “laggards,” the slowest in
any group to adopt an innovation such
as using the Web in curriculum-based
instruction.
Also, the respondents’ self-reported
innovativeness was generally not corre-
lated with age, gender, years of teaching
experience, current teaching assignment
(grade level or discipline), or number of
Internet-connected computers in in-
structional areas. So, though some may
assume that teachers’ innovativeness is
correlated with youth, particular in-
structional disciplines such as science,
and elementary-level teaching, our
study results did not support any of
these commonly held ideas. Yet 92%
were sure that their colleagues perceived
them as teaching in nontraditional
ways, and 79% were convinced that
their ways of teaching are better for stu-
dents’ learning than their colleagues’
ways. Also, 74% said they “felt frus-
trated” with colleagues “who seem resis-
tant to incorporating online resources
into their instruction.”
Now that we know a bit about
telecomputing teachers’ characteristics,
let’s consider what they said they are
learning as they help their students to
use Internet tools and resources.
Authentic Teacher Learning
Most of the survey’s items were state-
ments taken directly from the results of
the case study research mentioned ear-
lier. We asked each respondent to indi-
cate his or her level of agreement with
each of 42 statements by selecting
“strongly agree,” “agree,” “slightly
agree,” “slightly disagree,” “disagree,”
or “strongly disagree.” What follows
are groups of these statements with
accompanying response percentages
that, taken together, tell us much
about these teachers’ authentic
professional learning.
The 336 teachers who responded to
our survey appear to be motivated by
the educational potential of Internet
use. They said:
• I decided to help my students partici-
pate in online activities because I
thought that these would be valuable
learning experiences for them. (100%
agreed; 83% of them strongly)
• My students seem to be motivated by
participating in online projects. (99%
agreed; 56% of them strongly)
• I am motivated by participating in
online projects with my students.
(99% agreed; 57% of them strongly)
• I was not seeking to learn something
related to teaching when I decided to
help my students use online resources
in their learning. (46% agreed; 54%
disagreed)
Notice the strong motivations to
participate and strong belief in the
value of online learning experiences
here. Notice, also, that about half
of the respondents were consciously
seeking professional learning when
they decided to help their students
to use online resources—and half
were not. Yet…
The respondents suggest that they
themselves are definitely learning while
engaged in telecomputing projects with
their students. They said:
• While helping my students use
online resources for their learning,
I feel that I learned something that
related to my practice of teaching or
to teaching in general. (99% agreed;
68.5% of them strongly)
• Helping my students participate in
online projects helped me to increase
and/or improve my technology skills.
(97% agreed; 66% of them strongly)
• Helping my students participate in
online projects helped me to improve
my online communication skills.
(93% agreed; 40% of them strongly)
• I learned more about the subjects I
teach from helping my students par-
ticipate in online projects. (95%
agreed; 41% of them strongly)
• Helping my students participate in
online projects helped me to improve
my classroom management. (77%
agreed; 20.5% of them strongly)
• Helping my students participate in
online projects helped me to become
more organized. (77.5% agreed; 17%
of them strongly)
• Helping my students participate in
online projects helped me to improve
my instructional design or lesson
planning skills. (88% agreed; 26% of
them strongly)
• Helping my students participate in
online projects helped me to increase
the variety of my teaching/learning
strategies. (97% agreed; 41% of them
strongly)
• Helping my students use online re-
sources as part of learning has
changed my teaching approaches or
practices in general. (96% agreed;
45% of them strongly)
It’s interesting to note the rather
broad range of professional skills and
strategies that survey respondents felt
they acquired or improved as they were
helping their students to use online
tools and resources.
The teachers who responded to our
survey also suggest that they are learn-
ing to better understand others’ think-
ing—especially their students’ think-
ing—as they help them to learn with
online tools and resources. We were im-
pressed by the “student-centeredness”
of much of the learning that the re-
sponding teachers reported. Specifical-
ly, they reported their learning in this
realm as follows:
Mining the Internet
… teachers participating in curriculum-based online
activities created for and with their students report
authentic professional development to a considerable
degree.
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• Helping my students participate in
online projects helped me to under-
stand more about my students’ learn-
ing and development. (95% agreed;
26% of them strongly)
• Helping my students participate in
online projects helped me to under-
stand more about my students’ learn-
ing needs and preferences. (94%
agreed; 26% of them strongly)
• Helping my students participate
in online projects caused me to in-
crease my expectations for my stu-
dents’ learning. (87% agreed; 27%
of them strongly)
• Helping my students participate in
online projects helped me to under-
stand more about thinking in ways
different than my own. (94% agreed;
27.5% of them strongly)
These teachers also see benefits to
instructional use of the Internet related
to collaboration and empathy. Specifi-
cally, they said:
• Helping my students participate in
online projects helped me to collabo-
rate better and/or more with my
peers. (84% agreed; 21% of them
strongly)
• My participation in online projects
for students helped me to feel more
connected and/or empathetic toward
other people. (78% agreed; 18% of
them strongly)
• I understand more about people of
other cultures and in other locations
after helping my students participate
in online projects. (91% agreed; 33%
of them strongly)
We were especially encouraged
to learn that the responding teachers
felt they were improving in both self-
evaluation skills and assessment of
students’ learning as they integrated
use of online tools and resources in
curriculum-based ways. They said,
• I regularly evaluate and adjust my
teaching practices. (99% agreed;
55% of them strongly)
• Helping my students participate in
online projects helped me to improve
and/or increase my assessment of my
own teaching practice. (92% agreed;
21% of them strongly)
• Helping my students participate in
online projects helped me to improve
and/or increase my assessment of my
students’ learning. (88% agreed;
18.5% of them strongly)
Please note that, as responses to the
first item above indicates, this particular
group of teachers is accustomed to both
self-evaluation and self-motivated ad-
justment of their teaching practice.
Still, they clearly reported improvement
in these areas that resulted from their
involvement with curriculum-based
online projects.
Related to this familiarity with self-
evaluation and reflexive adjustment of
teaching practices is the responding
educators’ reflective approach to teach-
ing and learning. They appear to be a
group of professionals who are quite
reflective and flexible, with high self-
efficacy. (See Reflecting, this page.)
Mining the Internet
R E F L E C T I N G
Do the results of this survey make you wonder about what you’re learning
professionally as you help your students to use online tools and resources in
their curriculum-based learning? Documenting what you’re thinking, question-
ing, experiencing, and realizing as you and your students experiment with new
kinds of learning activities can provide helpful data to use during faculty evalua-
tions—and it doesn’t have to be time-consuming or tedious to do. More im-
portantly, taking a few minutes to reflect, in writing, about your professional
practice can help you—in the process of making these notes—to deepen and
broaden your pedagogical understanding, making it more active as you reflect.
Try using these open-ended prompts to catalyze your reflections about the
new projects that you and your students are exploring:
• What happened in the classroom today that intrigued you as you and your
students worked with the new activity? What about it did you find so inter-
esting, and why?
• What questions occurred to you today as the students were working on the
new activity? As you list these questions, make notes for each about the par-
tial answers that emerge as you reflect.
• What was unexpected today about what the students did, didn’t do, said,
and didn’t say in response to the new activity? Why were these unexpected?
What patterns do you notice as you review this list of observations?
• What didn’t go as well as you had hoped today as the students were work-
ing on the new activity? What seemed to cause difficulty for them? What
could/should be changed to improve the effectiveness of the activity?
Review your answers to the four questions above. What common themes
do you notice in these responses? Make notes on these themes, then reflect
on these notes. What do they suggest about what you’re learning as you and
your students work with the new activity? Make notes on what you realize as
you reflect, and review these notes during your next reflection session.
Sharing these reflections, questions, and realizations with other teachers—
face-to-face or online—can enhance your professional learning even more.
Even if colleagues interested in engaging with you in this way are not available
to you just now, we encourage you to document and enhance your profes-
sional learning by keeping the notes described above.
Copyright © ISTE (International Society for Technology in Education), 1.800.336.5191 (U.S. & Canada) or 1.541.302.3777 (Int’l), iste@iste.org. All rights reserved.
Learning & Leading with Technology Volume 30   Number 358
Mining the Internet
Given increasing demands on K–12 teachers to be
lifelong learners, despite work schedules that allow little
time for traditional professional development activities,
the imperative to explore and document authentic
professional development is clear.
• I reflect frequently on my teaching
practice. (99% agreed; 66% of them
strongly)
• Helping my students use online re-
sources as part of learning has in-
spired me to reflect more on my
teaching practice. (94% agreed; 38%
of them strongly)
• I am flexible in my classroom prac-
tice. (96% agreed; 67% of them
strongly)
• I have learned to be more flexible in
my classroom practice as a result of
being involved with online educa-
tional projects. (88% agreed; 32.5%
of them strongly)
• I feel more successful as an educator
as a result of helping my students
participate in online projects. (95%
agreed; 38% of them strongly)
We thought it was particularly inter-
esting that teachers’ general feelings of
professional self-efficacy surfaced in the
positive ways that our survey results re-
port when they incorporate use of the
Internet in their teaching.
Balancing and Leveraging the Results
So it seems that the teachers who cur-
rently help their students to use online
tools and resources in curriculum-
based learning are experienced, in-
novative, student-centered, flexible,
collaborative, reflective, and active
professional learners who are willing
to share their knowledge with both
peers and protégés. Does instruction-
al use of the Internet make them that
way? Probably not—and that’s an im-
portant aspect of our studies’ results to
remember. Forcing teachers to use the
Web with their students will not cause
them to become like the teachers in
our sample.
Yet the same teachers whose philo-
sophies and practices were most ame-
nable to incorporating the Internet into
curriculum-based work in their class-
rooms at this point in time clearly tell
us that such instructional innovation
affects their professional learning in
very positive ways. Surely these innova-
tive teachers’ learning should be recog-
nized, valued, and credited to them by
their employers.
Given increasing demands on K–12
teachers to be lifelong learners, despite
work schedules that allow little time for
traditional professional development
activities, the imperative to explore and
document authentic professional devel-
opment is clear. It is our hope that our
ongoing investigations of this fruitful
and feasible new context for educators’
professional growth will help to increase
the types and quality of professional






Visible Knowledge Project: http://
crossroads.georgetown.edu/vkp/
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Reminisce with us!
Tell us your Ed Tech stories
from “back in the day.”
Stories can be from any era
(not just from 30 years ago).
400–500 words is all we need.
Send your anecdotes to L&L
editor, Kate Conley, at
kconley@iste.org
Copyright © ISTE (International Society for Technology in Education), 1.800.336.5191 (U.S. & Canada) or 1.541.302.3777 (Int’l), iste@iste.org. All rights reserved.
